The aim of this study was to define the temporal and spatial patterns of apoptosis, necrosis and inflammation within preovulatory ovine follicles. A gonadotrophin surge was induced in pro-oestrous ewes by GnRH, and isolated follicles were hemisected into apical and basal segments at 0, 10, 18 
.
Ovulatory ovarian rupture is characterized by physiological and inflammatory tissue destruction. Ovarian surface, endothelial, and granulosa cells within the formative site of ovulation (stigma) exhibit biochemical and morphological signs of apoptosis (Murdoch, 1995a,b) . That the mechanism of mammalian ovulation resembles an acute inflammatory reaction has been recognized for many years (Espey, 1980 (Fig. la) .
Detection of fragmented DNA in situ within follicleassociated ovarian epithelia (P < 0.01) and apical granulosa ( < 0.05) increased at 18 and 22 h after GnRH injection. Nuclear evidence of apoptotic DNA degradation in peripheral ovarian surface and basal granulosa cells was low throughout the preovulatory period (Fig. lb) .
Internalization of propium iodide was apparent at 22 h after GnRH in follicle-associated ovarian surface (P < 0.001) and apical granulosa ( < 0.01) cells. Occurrences of necrotic death among cells distant from the presumptive site of ovulation were insignificant (Fig. lc) (Fig. 4) . Results were consistent among gels.
Discussion
Cell death can be either by suicide (apoptosis) or murder (necrosis). Ovulation is a hormone-programmed pathophysiological paradigm whereby both modes of cell destruction are invoked. This is the first report to our knowledge describing an acute progression of apoptosis and inflammatory necrosis within the developmental site of ovarian rupture.
Although idiosyncratic criteria have been used to discriminate apoptosis from necrosis, implying mechanistic differences between these two processes, a basic under¬ standing of subservient molecular pathways of cell death are still too rudimentary to draw fixed boundaries. Indeed, Fig. 3 . Photomicrographs of (a) 10 h apical (intact blood vessels), (b) 22 h basal ("extravasated leucocyte), and (c) 22 h apical (note the lack of vascular integrity and denoted abundance of interstitial *red and **white blood cells) sheep thecal (Columbano, 1995; Haanen and Vermes, 1995; Majno and Joris, 1995; Allen et al, 1997;  Cummings et al, 1997) .
In the specific context of ovulation, cell death does not occur until the later stages of the process, and then develops from a mild state of (apical) apoptosis to a cataclysmic condition of necrosis and diminution of vascular integrity.
While some evidence of apoptosis and leucocytic infiltration were noted throughout the follicular wall, the focus of attack was within the ovarian surface-follicular dome.
Discrete physico-chemical interactions within the formative ovulatory stigma are a prelude to cellular deletion, apical weakening, and ovarian rupture. Ovarian surface epithelial cells in close apposition to the preovulatory ovine follicle secrete urokinase-type plasminogen activator (in direct response to thecal-derived LH), which upregulates plasmin production (within a limited diffusion radius) and cleavage of (apoptosis-inducing) TNF-a exodomain from thecal endothelium (Colgin and Murdoch, 1997; Murdoch et al, 1997; Murdoch, 1998 (Brännström et al, 1994) , and the addition of TNF-a to perfusates increased LH-induced ovulation rates (Brännström et al, 1995) . Preovulatory human and bovine follicles also secrete bioactive TNF-a (Zolfi et al, 1990; Terranova, 1997; deMola et al, 1998 (Boldin et al., 1996; Muzio et al, 1996; Zhivotovsky et al, 1996; Alnemri, 1997 
